Effect of hypercalcemia on renal tubular handling of calcium and magnesium.
Tubular calcium and magnesium transport was investigated in thyroparathyroidectomized rats following acute elevation of extracellular calcium concentration. Fractional urinary excretion of calcium increased from 0.2 to 8.3% and magnesium increased from 15 to 39%, while sodium increased modestly from 0.1 to 1.1%. Superficial proximal tubules, Henle's loop, and distal tubules were perfused in vivo to determine the segmental effects of hypercalcemia. Fractional calcium absorption within the loop of Henle was significantly less in the hypercalcemic rats (58%) compared with normal animals (86%). Magnesium transport was inhibited to a greater extent compared with calcium in the loop as the fractional reabsorption decreased from 78% in the normal rats to 35% in the hypercalcemic animals. Sodium absorption was inhibited by 8%. Absolute calcium and magnesium absorption within the superficial distal convoluted tubule increased about three- to four-fold with increased delivery to this segment. These data indicate that hypercalcemia inhibits calcium and magnesium transport relatively more than sodium absorption in the loop of Henle and that this action principally accounts for the increase in urinary excretion of these electrolytes.